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The presence of hot gaseous coronae in dark matter halos is a fundamental prediction of 
structure formation models.  This hot gas is probably a result of  shock-heating of intergalactic 
gas or stellar feedback (supernova explosions or stellar wind from massive stars). However, the 
relative importance of these two processes is not well known. The extent and mass of the hot 
coronae are of great interest to our understanding of cosmological models of galaxy formation, 
since these models predict that the hot gas would extend out to the virial radius and potentially 
host a large percentage of the galaxy’s baryons. Similarly, the hot gas distribution within the 
galactic disk would give further constraints on the galactic feedback processes.  
My thesis work concentrates on the study of the Galactic hot gas based on  the observations 
of X-ray binaries. In the past decade, Chandra and XMM-Newton observed a large number of 
Galactic X-ray binaries (XRB), and some have been observed multiple times. In the spectra of 
XRB, a series of highly ionized absorption lines are found, indicating a large mount of hot gas 
along the sight-line toward background sources. Since XRBs are located within the galactic disk, 
these absorption lines, if produced by the hot inter-stellar medium, would give further information 
of the galactic feedback process. 
In the second chapter, we concentrate on the origin of the highly ionized absorbers detected 
in the galactic X-ray binaries. The detection of numerous highly ionized absorption lines in X-ray 
binaries reveals that large mounts of hot gas exists along the sight lines. However, the X-ray 
absorbers could be intrinsic to the X-ray binary system or produced in the ISM. In the case of an 
inter-stellar medium (ISM) origin, their distribution and properties, in particular when compared 
with what were observed in the X-ray spectra of the AGNs, would give further understanding of 
the multi-phase ISM structure or galactic feedback process. However, these X-ray absorbing, hot 
gas can also be intrinsic to the XRBs, thus preventing a full understanding of the multi-phase 
structure of the ISM. To investigate this problem, a large sample of highly ionized absorption lines 
is required.  
In chapter three, we continued with this investigation by performing a systematic survey of O 
VII absorption lines in all galactic X-ray targets. These observations provide an important 
database to study the hot absorbers which could give us a global understanding of the hot ISM 
distribution and even the origin of the absorption lines. We construct a list of the galactic X-ray 
sources from the archival data obtained by XMM-Newton. Considering the intrinsic contribution 
to the absorption, the local hot gas density for an upper limit estimation is expected as 
8.04×10-4cm-3. As to the investigation of the origin of the O VII line, we fiﾞnd tentative evidence 














present the observation data. Later work combining a similar survey for AGN would give further 
constraints on the hot gas properties. 
In chapter four,   my work focus on the central engine of gamma-ray burst. In this work, we 
concentrate on the issue that whether or not the remnant disk after the prompt gamma-ray 
emission can power X-ray flﾟares through neutrino annihilation. We investigate the neutrino-
cooled disk with magnetic coupling (MC) between the inner disk and the BH, where the magnetic 
fiﾞeld connects the accretion disk and the central BH. In such a model, the angular momentum and 
the energy are transported from the BH horizon to the accretion disk through a closed magnetic 
fiﾞeld. Accordingly, this transported energy will be released and therefore increase the radiation of 
the disk. For mass accretion rates around 0.001 ∼ 0.1 M⊙ s-1, our results show that the luminosity of 
neutrino annihilation can be signifiﾞcantly enhanced due to the coupling effects. As a consequence, 
after the gamma-ray emission, a remnant disk with mass < 0.5 M⊙ may power most of the 
observed X-ray flﾟares with the rest frame duration less than 100 s.  
There is a great deal of additional work required to understand the galactic hot gas 
properties and therefore galactic feedback process. I will discuss some related work in the last 
chapter, including theoretical modelling of the galaxy formation and evolution, structure of the 
multiphase ISM, and FeXVII absorption line survey. 
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                                                                                                     (1.1) 
                                                                             (1.2) 
                            (1.3)          
其中 ρ, v, P, ε 分别是密度，速度，压强和流体的⽐比内能。H 和 C 相应是单位体积的加热
率和冷却率。对⼀一个理想⽓气体且绝热指数为γ，我们可以得到状态⽅方程为P = ρ (γ − 1) ε。在计
算中引⼒力势能Φ满⾜足Poisson ⽅方程： 







                                                                                                     (1.5) 
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需要考虑两种过程Compton cooling 和Radiative cooling。在Compton cooling时，当低能光⼦子

























































































1. 恒星的质量密度⼤大概是Ω* = (2.3 ± 0.34) ×10－3 [12]，该值原⼩小于宇宙的总重⼦子密度Ωb 
= 0.0462±0.0015 [9]。也就是说只有很⼩小的⼀一部分重⼦子物质转化形成恒星，恒星的形成效率
远低于预期。在图1.2 [13]我们显⽰示当前的所有重⼦子在不同物质形式的分布。可以看到存在于
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